PENGARUH HARMONISA PADA PERFORMA JARINGAN DISTRIBUSI 20

KV DI PT. PLN (PERSERO) DI ATAMBUA MENGGUNAKAN

SOFTWARE ETAP by Bere, Firmandus Riu
iv
DAFTAR ISI
LEMBAR PERSETUJUAN ............................................................................................. i
ABSTRAK......................................................................................................................... ii
KATA PENGANTAR ..................................................................................................... iii
DAFTAR ISI.................................................................................................................... iv
DAFTAR GAMBAR ...................................................................................................... vii
DAFTAR TABEL............................................................................................................ ix
DAFTAR GRAFIK ...........................................................................................................x
BAB I   PENDAHULUAN ................................................................................................1
1.1.Latar Belakang. ...............................................................................................1
1.2. Rumusan Masalah ..........................................................................................2
1.3.Tujuan..............................................................................................................2
1.4. Batasan Masalah.............................................................................................2
1.5. Metodologi Penelitian ....................................................................................3
1.6. Sistematika Penulisan.....................................................................................4
BAB II   KAJIAN PUSTAKA ..........................................................................................5
2.1 Harmonisa. ......................................................................................................5
2.1.1. Orde Harmonisa ....................................................................................7
2.1.2. Spektrum ...............................................................................................8
2.1.3. Distorsi Harmonisa Individu (Individual Harmonic Distortion)...........8
2.1.4. Distorsi Harmonisa Total (Total Distortion Harmonic) ........................9
2.1.5. Persamaan Fourier...............................................................................10
2.1.6. Nilai RMS ...........................................................................................11
2.2. Standar Batasan Harmonisa ..........................................................................12
2.3. Penyebab Timbulnya Harmonisa ..................................................................13
2.4. Akibat yang Ditimbul Harmonisa .................................................................15
v
2.5. Analisis Aliran Daya .....................................................................................18
2.6. Etap Power Station ........................................................................................19
3.6.1. Algoritma Simulasi pada Software ETAP Power Station ...................20
BAB III SINGLE TUNED FILTER DAN IMPLEMENTASI PADA SISTEM 20
KV PT. PLN (PERSERO) ATAMBUA......................................................22
3.1.  Filter Pasif Single Tuned Filter ................................................................22
3.2. Perancangan Filter Harmonisa .................................................................22
3.2.1. Kriteria Desain Filte ......................................................................24
3.2.2. Single Tuned Filter ........................................................................25
3.2.3. Rating Komponen Filter................................................................27
3.2.3.1. Rating Pada Kapasitor ......................................................27
3.2.3.2. Rating Pada Induktor........................................................28
3.3. Pemodelan Sistem Menggunakan ETAP Power Station..................................29
3.4. Data-Data Yang Dikumpulkan Dari Sistem 20 KV PT. PLN (Persero)
Atambua.....................................................................................................30
3.4.1.  Data Penyulang Sistem 20 KV PT. PLN (Persero) Atambua .................30
3.4.2. Data Generator Dari Sistem 20 KV PT. PLN (Persero) Atambua ..30
3.4.3 Data Trafo Dan Beban Keseluruhan Sistem 20 KV PT. PLN
(Persero) Atambua...........................................................................31
3.5. Langkah-langkah Memasukkan data.........................................................32
3.5.1. Input Data Pada ETAP Power Station..............................................32
3.6.    Flowchart ……………………………………………………………...33
vi
BAB IV   HASIL DAN ANALISIS HASIL ...................................................................36
4.1. Lokasi Dan Tempat Penelitian ..................................................................36
4.1.1. Single Line Sistem 20 Kv PT. PLN (Persero) Atambua .................36
4.2. Analisa Harmonisa (Harmonic Analysis)..................................................37
4.3. Hasil Simulasi Sebelum Pemasangan Single Tuned Filter .......................37
4.3.1. Nilai THDV Sebelum Pemasangan Single Tuned Filter.................38
4.3.2. Spektrum Harmonisa Sebelum Pemasangan Single Tuned
Filter.................................................................................................38
4.3.3. Grafik tegangan Wavefrom Sebelum Pemasangan Single
Tuned Filter ......................................................................................39
4.4.  Pemasangan Single Tuned Filter ................................................................40
4.4.1. Hasil Simulasi Setelah Pemasangan Single Tuned Filter................41
4.4.2. Nilai THDV Setelah Pemasangan Single Tuned Filter ...................41
4.4.3. Spectrum  harmonic orde sesudah pemasangan filter
Harmonisa ..................................................................................42
4.4.4. Grafik tegangan Wavefrom Setelah Pemasangan Single Tuned
Filter...........................................................................................43
4.5. Analisa Perbandingan Nilai THDV (%) Sebelum Dan Setelah
Pemasangan Single Tuned Filter .............................................................44
4.6. Grafik perbandingan nilai THDV sebelum dan Setelah pemasangan
single Tuned Filter ..................................................................................45
BAB V PENUTUP ...........................................................................................................46
5.1.  Kesimpulan...................................................................................................46
5.2.  Saran.............................................................................................................46
DAFTAR PUSTAKA ......................................................................................................47
vii
DAFTAR GAMBAR
Gambar 2.1 Bentuk gelombang tegangan fundamental ....................................................5
Gambar 2.2 Bentuk gelombang tegangan dasar danharmonisa ke-3 .................................6
Gambar 2.3 Bentuk gelombang tegangan yang terdistorsi harmonisa ...............................7
Gambar 2.4 Bentuk spektrum harmonisa ...........................................................................8
Gambar 2.5 Karakteristik gelombang arus pada beban linear..........................................13
Gambar 2.6 Jenis beban non linear ..................................................................................14
Gambar 2.7 karakteristik gelombang arus pada beban non linear ...................................14
Gambar 3.1 Single Tuned Filter ......................................................................................25
Gambar 3.2   Kurva Impedansi ..........................................................................................25
Gambar 3.3   Pemodelan Single Line sistem jaringan distribusi 20 Kv PT. PLN
(Persero) Atambua......................................................................................29
Gambar 3.6   Input Data Generator PT. PLN (Persero) Atambua ...................................32
Gambar 3.7   Input Data Trafo PT. PLN (Persero) Atambua...........................................33
Gambar 3.8   Input data beban PT. PLN (Persero) Atambua ...........................................33
Gambar 3.9   Input data kabel PT. PLN (Persero) Atambua............................................34
Gambar 3.10 Flowchart Penyelesaian Masalah ...............................................................35
Gambar 4.1   Pemodelan single line sistem 20 KV PT. PLN (Persero) Atambua
menggunakan software ETAP Power Station 12.6 ...................................36
Gambar 4.2 Tampilan running harmonic analysis pada ETAP sebelum pemasangan
Single Tuned Filer .......................................................................................37
Gambar 4.3 Tampilan grafik Spektrum harmonic orde sebelum pemasangan
Single Tuned Filter pada ETAP ..................................................................39
Gambar 4.4   Tampilan grafik tegangan wavefrom (%) pada ETAP sebelum
pemasangan Single Tuned Filter .................................................................39
viii
Gambar 4.5 tampilan komponen Single Tuned Filter pada ETAP .................................40
Gambar 4.6 Tampilan running harmonic analysis pada ETAP setelah pemasangan
Single Tuned Filter ......................................................................................41
Gambar 4.7 Tampilan Spektrum harmonic orde pada ETAP setelah pemasangan
Single Tuned Filter ......................................................................................42
Gambar 4.8 Tampilan grafik tegangan wavefrom (%) pada ETAP sebelum
pemasangan Single Tuned Filter ................................................................43
ix
DAFTAR TABEL
Tabel 2.1 Batasan-batasan distorsi tegangan harmonisa.................................................10
Tabel 2.2 Standar IEC 61000-3-4 ...................................................................................12
Tabel 2.3 Dampak harmonisa pada berbagai peralatan sistem tenaga listrik..................17
Tabel 3.1 Rating pada Kapasitor ....................................................................................27
Tabel 3.2. Data Penyulang KV PT. PLN Atambua..........................................................30
Tabel 3.3   Data Generator dari Sistem 20 KV PT. PLN (Persero) Di Atambua..............30
Tabel 3.7 Data Trafo dan beban yang diperoleh dari sistem 20 KV
PT. PLN (Persero) Atambua ...........................................................................31
Tabel 4.1 Nilai VTHD (%) sebelum pemasangan filter harmonisa ................................38
Tabel 4.2 Nilai VTHD (%) setelah pemasangan filter harmonisa ..................................42
Tabel 4.3   Perbandingan nilai THDV (%) sebelum dan setelah pemasangan Single
Tuned Filter .....................................................................................................44
x
DAFTAR GRAFIK
Grafik 4.1 perbandingan THDV % sebelum dan sesudah pemasangan single Tuned
Filter.................................................................................................................45
